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Hyperplasia Induced by a Ai6 Steroid." (29079) 

ROY W. JONES 
Zoology Department, Oklahoma State University, Stillwater 

For the last 10 years the author has been 
using fish embryos, Brachydanio rerio (Ham- 
ilton-Buchanan) , as a means of screening 
chemicals that affect mitosis and/or embry- 
onic differentiation ( 1 ) . Among the chemicals 
tested was 1, 3, 5 ( lo) ,  16 estratetraen-3-01 
(2) (hereinafter coded and referred to as 

4 6 
Structural formula 1, 3, 5 ( l o ) ,  1 6  estratetraen-3- 

01 (#742) 

#742). This particular chemical (first tested 
by us in 1957) was found to be not cyto- 
statistically active during early cleavage. 
However, it did cause abnormal development 
and hyperplastic growth after organogenesis 
had been well established. In dilute solutions 
(0.5 ppm) this activity seemed to be local- 
ized in the tip of the tail (Fig. 2). Because 
of the constancy and specificity of effect 
various studies were made using the fish and 
other embryos as test materials. 

Materials, methods and results. The delta- 
16-steroid #742 was synthesized by the 
chemists a t  the Lasdon Foundation at  Colo- 
rado Springs(2) and supplied for testing dis- 
solved in propylene glycol 1.0 mg/ml. 

Eggs of B .  rerio were obtained(1) and ex- 
posed at  different stages of development by 
placing them in 50 ml of culture water to 
which the appropriate amount of #742 had 
been added. Embryos were cultured at  80°F 
t 1' (26.5'C). Controls on both water and 

* Contribution No. 382, Zoology Dept., Oklahoma 
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propylene glycol were provided in each test 
made. 

In  concentrations of 2 ppm of #742, all 
embryos (100%) developed necrotic tail tips 
(Fig. 2 )  when about 24-36 hours of age (tail 
free stage when tail movement and circula- 
tion begins). Activity of the drug, as ex- 
pressed by hyperplasia in the tail region of 
some embryos, has been detected in concen- 
trations as low as 0.1 ppm, consistently a t  
0.5 ppm. No tumors or similar necrotic con- 
ditions have ever been observed in the con- 
trols either in water or in propylene glycol 
as high as 2%. 

More than 100 experiments in replicates 
involving several thousand embryos have 
given consistently similar results. It appar- 
ently makes little difference whether the drug 
is administered during early cleavage or after 
24 hours of development. It should be ad- 
ministered before the fin rays start to develop 
and before circulation in the tail is well 
established. 

A t  higher concentrations, 2 ppm and up, 
there usually occur stoppage of tail develop- 
ment and/or growth as well as necrosis of 
the epidermis over the entire body. Some- 
times malformations appear visible in other 
parts of the body (Fig. 4). Embryos usually 
die by the end of the fourth day (96 hours). 

In lower concentrations, 0.5-1 .O ppm, the 
first visible effect is cellular abnormalities a t  
the end of the notochord, tip of the tail, fol- 
lowed by hyperplasia (Fig. 2). Necrosis of 
the tail progresses and eventually death oc- 
curs. 

During the springs of 1960 and 1961, eggs 
and larvae of Rana pipiens were collected 
and exposed to #742 in concentrations vary- 
ing from 1.0 to 5.0 ppm. The higher concen- 
trations were lethal but the lower concentra- 
tions caused malformations not only in the 
tail but elsewhere (Fig. 3 and 4) ,  when em- 
bryos were exposed prior to the closure of 
the neural tube. Newly hatched larval forms 
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FIG.  1. Nornial-fish embryo tail Brachydanio 
rerio. 

FIG. 2. Treated, 0.5 ppin-fish embryo tail  
Brachydunio rcrio. 

FIG. 3. Xormal-tadpole tail  Raiia pipiens. 
FIG.  4. Treated, 1 ppni-tadpole tail R a m  pip- 

icns. 

and older tadpoles (Rana, various species) 
did not respond to concentrations of 1.0 and 
0.5 ppm. One test on tadpoles (newly 
hatched), R .  pipiens,  at  2.0 pprn resulted in 
bizarre epithelial growths at  the tip of the 
tail which were eventually absorbed. Older 
animals and tadpoles that had recovered from 
treatment would not respond to concentra- 

t Appreciation is expressed to members of the 
classes in Embryology at  Oklahoma State Univ. who 
conducted studies on the effects of #742 on amphib- 
ian embryos. 

tions of 3.0 and 5.0 ppm.t Kivett(3) tested 
#742 on chick embryos and obtained evi- 
dence of tumor formation. 

Discussion. From our studies it appears 
obvious that #742 produces hyperplasia in 
some amphibian and teleost embryos when 
applied during the development of the tail 
fin. The exact nature of the reaction and the 
histology involved are not understood. Stud- 
ies involving tissue cultures and cytological 
effects will be reported later. 

The fact that a delta-16-steroid consist- 
ently produces hyperplasia in the same de- 
velopmental region and stage a t  relatively 
low concentrations (0.5 ppm) seems to be 
significant. 

Summary. Embryos of Brachydanio rerio 
and Rana pip iens  when grown in water con- 
taining 0.5-2.0 ppm of 1, 3, 5 ( l o ) ,  16 estra- 
tetraen-3-01 (a AIG steroid) will consistently 
develop malformations (hyperplasia) in the 
region of the tail if exposed before the for- 
mation of the tail fin occurs. 
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Anti-Androgenic Activities of A-Nortestosterone and C-Nor-D-Homo- 
17u-Epi testosterone Acetate. (29080) 

LEONARD J. LERNER, ALBERT BIANCHI, MARGARET DZELZKALNS AND ALECK BORMAN 
Squibb Institute for Medical Research, N e w  Brunswick, N .  J .  

Structural alteration of naturally occurring activity but with the property to antagonize 
steroids may lead to compounds with inter- the effects of exogenous and endogenous 
esting biological properties. Reduction of the androgen at  specific end organs (2,3,4). The 
6-membered A-ring of progesterone to the A-nor analogue of testosterone, A-nortesto- 
5-membered A-ring of A-norprogesterone( 1) sterone( 1 ) ,  is a very weak androgen and is 
yielded a compound without progestational anti-androgenic. These properties have been 


